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ABSTRAK

Nama Mahasiswa/ NPM :  Muhammad Rizki Muharram / 21081010275

Judul Skripsi . Penerapan Vision Transformer (ViT) dalam Diagnosis
Penyakit Tuberculosis (TBC) Berdasarkan Citra X-ray
Dada

Dosen Pembimbing : 1. Henni Endah Wahanani, ST. M.Kom.
2. Achmad Junaidi, S.Kom. M.Kom.

Tuberkulosis (TBC) merupakan penyakit menular yang masih menjadi tantangan besar
di Indonesia, sehingga dibutuhkan metode diagnosis yang cepat, akurat, dan konsisten
untuk membantu proses skrining medis. Pemeriksaan X-ray dada (CXR) sering
digunakan dalam identifikasi awal TBC, namun interpretasinya dapat bervariasi antar
radiolog dan sering dipengaruhi oleh tingkat pengalaman klinis. Penelitian ini
menerapkan Vision Transformer (ViT) sebagai model deep learning untuk melakukan
klasifikasi citra X-ray guna mendeteksi TBC secara otomatis. Dataset yang digunakan
adalah Dataset of Tuberculosis Chest X-rays Images dari Mendeley Data dengan total
3.008 citra, yang terdiri dari 2.494 citra TBC dan 514 citra normal.

Tahapan preprocessing meliputi proses denoising, perubahan ukuran citra menjadi
224%224 piksel, konversi grayscale ke RGB, normalisasi Min-Max, serta augmentasi
data on-the-fly. Selanjutnya dilakukan Ayperparameter tuning menggunakan Grid Search
untuk memperoleh konfigurasi ViT terbaik berdasarkan kombinasi batch size, learning
rate, dan dropout rate. Evaluasi performa dilakukan menggunakan akurasi, presisi, recall,
F1-score, serta visualisasi confusion matrix dan kurva ROC.

Berdasarkan hasil pengujian, model ViT dengan kombinasi parameter terbaik (batch size
32, learning rate le-4, dan dropout 0.1) mencapai performa yang sangat tinggi, yaitu
akurasi 0.9966, presisi 0.9903, recall 0.9980, dan Fl-score 0.9941. Nilai evaluasi ini
menunjukkan bahwa Vision Transformer mampu mengenali pola patologis pada citra X-
ray secara efektif dan stabil. Dengan demikian, ViT berpotensi menjadi metode
pendukung diagnosis berbasis citra medis yang dapat meningkatkan kecepatan,
konsistensi, dan akurasi deteksi Tuberkulosis, terutama pada fasilitas kesehatan dengan

keterbatasan tenaga radiologi.

Kata kunci : Vision Transformer, Tuberculosis, Citra X-ray Dada, Deep Learning,
Klasifikasi Citra, Self-Attention
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ABSTRACT

Student Name / NPM :  Muhammad Rizki Muharram / 21081010275

Thesis Title :  Implementation of the Vision Transformer (ViT) for
Diagnosing Tuberculosis (TB) Using Chest X-ray
Images

Advisor : 1. Henni Endah Wahanani, ST. M.Kom.
2. Achmad Junaidi, S.Kom. M.Kom.

Tuberculosis (TB) remains one of the most prevalent infectious diseases in Indonesia,
requiring rapid, accurate, and consistent diagnostic methods to support early detection.
Chest X-ray (CXR) imaging is widely used for initial TB screening; however, its
interpretation is often subjective and highly dependent on the radiologist’s experience.
This study implements the Vision Transformer (ViT) architecture to automatically
classify chest X-ray images for TB detection. The dataset used in this research is the
Dataset of Tuberculosis Chest X-rays Images from Mendeley Data, consisting of 3,008
images, including 2,494 TB cases and 514 normal cases.

The preprocessing pipeline includes denoising, resizing images to 224x224 pixels,
converting grayscale images to RGB, Min-Max normalization, and applying on-the-fly
data augmentation. Hyperparameter tuning is performed using Grid Search to determine
the optimal combination of batch size, learning rate, and dropout rate for the ViT model.
Model performance is evaluated using accuracy, precision, recall, F1-score, along with
visualizations such as the confusion matrix and ROC curve.

The experimental results indicate that the best-performing ViT configuration—using a
batch size of 32, learning rate of 1e-4, and dropout rate of 0.1—achieves exceptionally
high performance, with an accuracy of 0.9966, precision of 0.9903, recall of 0.9980, and
an Fl-score of 0.9941. These findings demonstrate that the Vision Transformer
effectively identifies pathological patterns in chest X-ray images and exhibits strong and
stable classification capability. Therefore, ViT shows significant potential as a decision-
support tool for medical image diagnosis, particularly in improving the efficiency,

consistency, and accuracy of TB screening.

Keywords: Vision Transformer, Tuberculosis, Chest X-ray, Deep Learning, Image
Classification, Self-Attention
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